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The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 


1)l2<j Responsive to communication(s) filed on 21 June 2004 . 
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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on April 
21, 2004 has been entered. 

Response to Amendment 

2. Applicant's amendment filed on April 21 , 2004 has been entered. Claim 1 is 
amended. Claims 1-5 are currently pending. The amendment is sufficient to overcome 
the 35 USC 1 12 and 103 rejections set forth in the last Office Action because the claims 
now recite that the laminate has a small-diameter hold formed by irradiation with a 
carbon dioxide laser, which is not taught by the Ishii et al. (U.S. Patent No. 5,368,921) 
and Touzaki (JP 1 1-77892) references. However, new grounds of rejection are made, 
as set forth below. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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4. Claims 1-5 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites "the laminate having a small-diameter hold formed by irradiation." 
How small must the hole be in order to be considered "small-diameter?" "Small- 
diameter" is a relative term. Does the limitation mean less than 0.15 mm, as discussed 
in the specification on page 1 , line 30? 

Claim Rejections - 35 USC § 103 

5. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii 
et al. (U.S. Patent No. 5,368,921) in view of Sakaguchi et al. (EP 768,814), Touzaki (JP 
1 1-77892), and Kawakita et al. (U.S. Patent No. 5,817,404). 

Ishii et al. provide a metal foil-clad laminate obtained by lamination molding a 
resin-impregnated substrate and a metal foil (column 2, lines 22-24). The resin is 
dissolved in a solvent (column 4, line 50). The substrate can be a woven glass fabric 
with a preferred thickness of 0.05 to 0.2 millimeters (column 2, lines 57-66), but Ishii et 
al. do not teach the basis weight of the glass fabric. Sakaguchi et al. disclose that a 
woven glass cloth for circuit boards may be used that has a basis weight of only 15 to 
30 grams per square meter (Abstract). Sakaguchi et al. teach a method of providing 
such lightweight glass without sacrificing strength properties (page 2, lines 47-55). It 
would have been obvious to a person having ordinary skill in the art at the time of the 
invention to use a glass fabric weighing between 15 and 30 grams per square meter in 
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the circuit board of Ishii et al. in order to provide a lightweight material, as taught by 
Sakaguchi et al. 

Ishii et al. also do not teach the gas permeability of the glass fabric. Touzaki 
teaches the permeability of glass fabrics for making a copper-clad laminate is preferably 
1-15 cc/cm /sec to obtain a laminate where air bubbles aren't present and the resin 
constituent sufficiently sinks into the glass fabric (Paragraph 1 0). It would have been 
obvious to one having ordinary skill in the art to use a glass fabric with a permeability 
between 1-15 cc/cm 2 /sec in the laminate of Ishii et al. in order to have the resin 
sufficiently sink into the prepreg without forming air bubbles, as taught by Touzaki. 

Finally, although all of the above references are directed to printed circuit boards, 
none of the references teach making a small diameter hole in the material with a carbon 
dioxide gas laser. Kawakita et al. teach that higher performance is achieved in printed 
circuit boards by making inner-through-hole connections (column 1, lines 10-31). 
Kawakita et al. also teach that small-diameter, i.e. 0.15 mm, holes are made by using a 
carbon dioxide laser (column 10, lines 45-51 ). It would have been obvious to a person 
having ordinary skill in the art at the time of the invention to make small diameter holes 
in the composite of Ishii et al. in order to improve performance of the circuit board, as 
taught by Kawakita et al. 

With regard to claim 2, Ishii et al. teach the thermosetting resin is blended with 
inorganic filler in the amount of from 10 to 45% by weight based on the total amount of 
the resin solid or from 5 to 30% by weight of the substrate (column 4, lines 6-19). With 
regard to claim 3, Ishii et al. disclose the prepreg to have 55% weight of resin solid and 
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inorganic filler in his examples (column 5, line 7). Therefore, the glass content of the 
prepreg must be 45% by weight, which falls within the Applicant's claimed range of 25 
to 70% by weight. With regard to claim 4, with the disclosed substrate thickness of 0.05 
to 0.2 millimeters disclosed (column 2, lines 57-66), the thickness of the copper-clad 
laminate would inherently fall into the Applicant's claimed range of 0.03 to 0.15 
millimeter upon typical impregnation of the resin and when typical copper foil is clad on 
the outside of it. With regard to claim 5, Ishii et al. disclose using a cyanate ester resin 
as the thermosetting resin used to impregnate the substrate (column 3, lines 16-18). 

Response to Arguments 

6. Applicant's arguments with respect to claims 1-5 have been considered but are 
moot in view of the new ground(s) of rejection. 


Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeremy R. Pierce whose telephone number is (571) 
272-1479. The examiner can normally be reached on Monday-Thursday 7-4:30 and 
alternate Fridays 7-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Terrel Morris can be reached on (571 ) 272-1478. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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